Objectives: The objectives of this study have been to: 1) describe and compare urban and rural injured worker populations in Alberta, Canada; 2) identify return-to-work outcomes in urban and rural populations; 3) examine the relationship between geographic location of residence and recovery from work-related musculoskeletal injury; and 4) investigate if this relationship is attenuated after controlling for other known risk factors. Material and Methods: This study was a secondary analysis utilizing data of a population of musculoskeletal injury claimants who underwent clinical/RTW (return to work) assessment between December 2009 and January 2011 collected by the Workers' Compensation Board of Alberta. Descriptive statistics were computed for 32 variables and used for comparing urban and rural workers. The logistic regression analysis was performed to test the association between geographic location of residence and likelihood of return-to-work. Results: Data on 7843 claimants was included, 70.1% of them being urban and 29.9% -rural. Rural claimants tended to have spent less time in formal education, have a blue-collar job, have no modified work available, have a diagnosed comorbidity, and not been enrolled in a specialized rehabilitation program. They were 1.43 (1.12-1.84) times the odds more likely than urban claimants to be continuing to receive full disability benefits 90 days after their RTW assessment, and 1.68 (1.06-2.67) times the odds as likely to report a recurrence of receiving disability benefits. Conclusions: Rural residence was associated with prolonged work disability, even after controlling for age, job type, education level, health utilization and other potential confounders. Further research is required to explore why injured workers in rural settings experience prolonged reception of disability benefits and have greater rates of recurrence of receiving disability benefits.
INTRODUCTION
Workplace musculoskeletal (MSK) injuries pose serious, health, occupational, and socio-economic risks. Globally, they are a leading cause of worker disability alongside cardiovascular disease and cancer [1, 2] . In 2007 the economic burden of occupational injuries in the United States was estimated to be 6 billion dollars for 5600 fatal injuries and 186 billion dollars for 8 599 000 nonfatal injuries [1] . Likewise, while not all occupational injuries result in financial compensation for the worker, in 2003 it was assessed that 630 000 Canadians experienced an occupational injury resulting in some limitation of activity [3] . Furthermore, the Canadian Community Health Survey concluded that 4.27 million Canadians over 12 years of age, or 15% of the population, suffered an injury severe enough to limit their normal activity in 2009-2010 [4] . In 2012, workplace injuries in Alberta, Canada, totaled over 1.3 billion dollars in injury claim costs for disability [5] . In 2011, workplace injuries in Alberta accounted for 50 622 disability claims, over 607 000 workdays lost, a lost-time claim rate of 1.49 per 100 workers, and a disability claim (lost time or requiring modified work) rate of 2.82 per 100 workers [6] . In 2012, the Workers' Compensation Board (WCB) of Alberta had 27 745 accepted time-loss injury claims and Canada as a whole had 245 365 claims [7] . Return to work (RTW) is a primary outcome measure used by most insurers of workplace injury, such as workers' compensation boards [8] . Serving as a surrogate measure of physical, psychological, social, and economic recovery for both the individual and the population, research has shown RTW to be positively associated with improved health-related quality of life [9] . While the majority of workers who suffer an occupational MSK injury return to work relatively quickly and without complication, there remains a subset that fails to do so and often undergo further assessment and rehabilitation. Many risk factors for unsuccessful RTW post-MSK injury have been described, including biophysical factors such as IJOMEH 2017;30(5) 3 injured workers in Alberta, but instead represent a subset of the injured worker population. Further detail on the assessment process as part of a continuum of care is available elsewhere [35] . Inclusion criteria for this study were: a) Alberta residents, b) open WCB claim for MSK injury, and c) first admission to RTW assessment. Exclusion criteria were: a) surgery pending at the time of assessment, b) head injury, c) traumatic psychological injury, or d) further medical investigation recommended after the assessment. After applying inclusion and exclusion criteria, data on 7843 from a total of 9389 claimants remained was analyzed for the purposes of this study.
Variables
The primary variable of interest in this study was geographic location of residence. Workplace musculoskeletal injury claimants from communities with a population > 50 000 people were categorized as urban, or metropolitan, while MSK injury claimants from communities with populations < 50 000 people were categorized as rural, or non-metropolitan. A population of 50 000 had been used previously in the research in Alberta as a cut-off for urban and rural populations [36] . A total of 31 other descriptive variables were included in this study. These were categorized into demographic (e.g., age, sex, level of education), occupational (e.g., preinjury annual earnings, type of work, modified work availability, reception of wage replacement benefits) and health factors (e.g., diagnosis group of injury, co-morbidities, rehabilitation program, number of doctor visits). Patientreported health outcome measures were also included in the form of the Pain Visual Analog Scale (VAS), the Pain Disability Index (PDI), and the Short Form 36 Health Survey (SF-36). We created the 'type of work' variable by sub-classifying the National Occupational Classification's (NOC) employment sectors into white-collar, blue-collar, and health Thus, the study objectives have been to: 1. Describe and compare urban and rural injured worker populations in Alberta, Canada. 2. Identify return-to-work outcomes in urban and rural populations. 3. Examine the relationship between geographic location of residence and recovery from work-related musculoskeletal injury. 4. Investigate if this relationship is attenuated after controlling for other known risk factors.
MATERIAL AND METHODS Design
This was a secondary analysis of a cohort study conducted previously, which had been described in detail elsewhere [31] . The study used administrative data from WCBAlberta. Health care professionals treating WCB-Alberta claimants collected the information for the purposes of administrative records, patient care, and program evaluation/research. Data from across the province was systematically collected at the time of clinical assessment for determining readiness to return to work [32, 33] . These claimant records had been used previously for investigating population health and rehabilitation from workplace MSK injuries [31, 34] . This study was approved by the University of Alberta's Health Research Ethics Board.
Subjects
The study population consisted of WCB-Alberta claimants with sub-acute or chronic MSK injuries who underwent clinical assessment to determine readiness to RTW between December 2009 and January 2011. They were drawn from a population of residents of Alberta who experienced a workplace MSK injury, filed a compensation claim, and failed to return to regular duties or had ongoing difficulties at their place of employment beyond what was expected as a typical healing timeframe. Thus, the injured workers in this data set are not representative of all
The measures of wage replacement benefits status investigated included TD01 and TD02 status at a time of clinical RTW assessment and 90 days after assessment as well as recurrence of these benefits. Recurrence was used for identifying claimants who were on wage replacement benefits at the time of their assessment, recovered and had benefits suspended, but then were placed back on their original wage replacement benefits within 90 days. While RTW and stoppage of disability benefits payments may be used as surrogate measures of recovery, it is important to be cognizant of the fact that these measures are not necessarily synonymous with physical recovery.
Analysis
Descriptive statistics were computed for all variables to characterize both the overall study population and urban and rural claimants separately. Three separate groups of variables were analyzed and compared between urban and rural claimants: 1) demographic and occupational characteristics; 2) health, injury, and clinical characteristics; and 3) wage replacement benefits. For continuous variables, the analysis of variance was used for determining statistical significance. For categorical variables, a Chi 2 test was used.
Multiple logistic regression models were created to: identify the relationship of urban/rural residence with multiple measures of RTW in order to best explain the association in Albertan workers with MSK injuries and compare the adjusted and unadjusted associations of urban/rural residence with the various measures of RTW to identify to what degree the associations were attenuated while controlling for other demographic, occupational, and health variables. Initially, univariate logistic regression was used for identifying the relationship between each factor with the various dichotomous outcome measures. Next multivariable logistic regression models were created to determine the adjusted association between urban/rural residence while controlling for the effects of other factors. Criteria for inclusion in the models were that the variables care field jobs [37] . The NOC is a Canadian governmentdesigned tool used for categorizing occupations in accordance to standardized and consistent criteria. The ten broad occupational classifications in NOC are: management (1); business, finance, and administration (2); natural and applied sciences and related occupations (3); health (4); education, law, and social, community, and government services (5); art, culture, recreation, and sport (6); sales and service (7); trades, transport and equipment operators and related occupations (8); natural resources, agriculture, and related production occupations (9); manufacturing and utilities (10) [37] . These 10 categories were sub-categorized into 3 groups for this project as white-collar, blue-collar and health care. White-collar work was identified as categories 1, 2, 4, 5, 6, and 7. Blue-collar work was identified as categories 8, 9, and 10. Employment in the Health Care field was identified as category 3. Jobs in the health field were analyzed separately because they comprised a large portion of the jobs and tend to have characteristics of both blue and white-collar employment.
Outcome variables -in order to most thoroughly describe and compare the urban and rural populations, multiple measures were investigated. This is because the definition of what constitutes successful RTW for a claimant may vary. Multiple analyses were performed utilizing different definitions in order to attain a more thorough understanding of RTW rates in the 2 populations. Wage replacement benefits status was used as a surrogate measure of RTW for injury claimants. Total Temporary Disability Benefits (TD01) are granted to injured workers who are unable to work in any capacity and are receiving full wage replacement benefits. The max insurable earnings (MIE) provided by the WCB-Alberta in 2010 when this data was collected was 77 000 dollars [38] . Partial Temporary Disability Benefits (TD02) are granted to injured workers who are able to work in a modified capacity and are receiving partial wage replacement benefits.
IJOMEH 2017;30(5) 5 illustrates the demographic and occupational characteristics of the study population, as well as a comparative breakdown of the urban and rural populations. Rural and urban claimant populations did not differ significantly by age or sex although rural claimants tended to be older. Out of the 7843 claimants, 10.3% (N = 804) had missing data on the self-report PDI or Pain VAS questionnaires.
There was a significant difference in the percentage of urban and rural claimants that had missing PDI or Pain VAS data (p = 0.008), with 25.9% of the population missing data being rural compared to 30.4% of the population not missing data being rural. Thus, urban claimants were more likely than their rural counterparts to have missing PDI or Pain VAS data. This could potentially be due to a greater percentage of urban claimants requiring a translator, and therefore being less able to read and understand English. The urban and rural claimant groups, however did differ statistically across other factors. While 12.8% of urban claimants' education level was less than a high school diploma and 6.2% had acquired a university degree, 15.3% of rural claimants did not have a high school diploma and 2.4% had a university degree (p < 0.001). Rural claimants were more likely to be working in a blue-collar field (59.4% vs. 55%, p < 0.001), and not to have modified work had to be consistently significant at the p = 0.25 level in the univariate analysis across multiple outcome measures, or were important descriptive variables in the population (age, sex). We tested the potential confounding effect of other variables by adding them to the final multivariable regression models. They were kept in the model if they changed the urban/rural regression coefficient by 10% or more. This risk-factor modeling strategy allowed us to assess to what degree the effect of geographic location of residence was attenuated when compared to its univariate association. Since our goal was not to best explain variance in the outcome parsimoniously, but to descriptively illustrate the adjusted and non-adjusted associations across multiple variables, a consistent subset of variables was controlled to best demonstrate what effect urban/rural status had on several RTW measures. It was important to control the same subset of variables in order to reach a degree of comparability across models. The level of significance was set at α = 0.05. All statistical analyses were performed using IBM SPSS v. 21 (Chicago, USA).
RESULTS
A total of 7843 claimants were included in this study and out of this number, 5946 (70.1%) were urban claimants and 2347 (29.9%) were rural claimants. The Table 1 Table 2 illustrates the health, injury, and clinical characteristics of the total study population, as well as a comparative analysis of the urban and rural populations. While most of the measures achieved statistical significance due to the large sample size, some of the more notable differences include the number of days from accident At 90 days post-assessment, a larger proportion of rural claimants were still receiving TD01 full disability benefits (8% vs. 5.7%, p< 0.001), while a similar percentage of urban and rural claimants were receiving TD02 partial disability benefits 90 days post-assessment (4.3% vs. 4.1%, p = 0.77). Out of the claimants who were receiving TD01 benefits at discharge from their assessment and recovered, rural claimants were more likely to have benefits. At the time of discharge from their RTW assessment, rural workplace injury claimants were more likely to be receiving TD01 full disability benefits compared to their urban counterparts (43.9% vs. 40.1%, p = 0.002).
Conversely, a greater proportion of the urban claimant population was receiving TD02 partial disability benefits at the time of discharge from their RTW assessment (16.9% vs. 14.4%, p = 0.005). * Claimants on full disability benefits at discharge from assessment only. ** Claimants on partial disability benefits at discharge from assessment only.
Similarly, the association between rural residence and TD02 partial disability benefits at 90 days hardly changed and remained statistically insignificant at 0.75 (0.50-1.11) or 0.63 (0.38-1.05). Furthermore, not only were rural workers more likely to be receiving full disability benefits 90 days after their assessment, but rural claimants were 1.58 (1.20-2.46) times the odds more likely than urban claimants to go back on full disability benefits within the 90 day time frame. This association slightly increased to 1.68 (1.06-2.67) when controlling for the effects of other factors. Inclusion of the Pain VAS and PDI variables in the regression analyses significantly reduced the population sample sizes due to many claimants failing to fill out these questionnaires. However, including them did not alter any of the multivariate regression models to a meaningful or statistically significant degree (< 10% change).
DISCUSSION
Our findings indicate that the rural Albertan population is at greater risk of prolonged work absence as indicated a recurrence of receiving total disability benefits than their urban counterparts (3.4% vs. 2.2%, p = 0.04). Conversely, in assessing recurrence of TD02 benefits, there was no significant difference between urban and rural claimants (1.6% vs. 0.7%, p = 0.21).
Comparison of RTW outcomes between urban and rural claimant groups using the logistic regression analysis is shown in the Table 4 . The crude analysis of different claimant population samples indicated rural workers to be 1.45 (1.20-1.75) and 1.48 (1.18-1.85) times the odds more likely to be receiving TD01 full disability benefits 90 days after their RTW assessment when compared to their urban counterparts. Conversely, while rural claimants were 0.74 (0.51-1.07) and 0.68 (0.43-1.07) times the odds less likely to be receiving TD02 partial disability benefits at 90 days, it was not to a statistically significant degree. When the effects of other factors were controlled for, the associations only changed minutely and rural workers were still 1.39 (1.13-1.71) or 1.43 (1.12-1.84) times the odds more likely to be receiving TD01 full disability benefits at 90 days. in North Carolina suggested rural residents had the greatest functional loss [27] , while a study of 34 933 trauma patients in the American National Trauma Data Bank from 2001-2005 concluded that people who suffered their injury at a rural site had worse functional outcomes at hospital discharge when compared to people who suffered their injury at rural sites [40] . Conversely, one high quality study found less work disability in claimants with higher rurality scores. In research based in the USA, Young et al. [28] devised a rurality classification system that was calculated using census data. The classification took the number of people living in a rural area of a region divided by the total population of that region, and then multiplying this value by 100. This classification is different from our definition of greater than 50 000 inhabitants representing an urban centre. Similar to our findings, however, the association found was not attenuated after controlling for the effects of other factors, including age, sex, body part injured, and occupation [28] . While other research provides valuable insights into the association between geographic location of residence and RTW or functional recovery, it is important to realize that due to the multitude of socio-economic, political, and demographic differences and complexities between unique populations, it is difficult to generalize findings across jurisdictions or areas. Thus, this further highlights the need for more provincial and state-specific research in the field in order to better understand workplace injuries and how rural workers may be best supported to RTW in a timely manner. The 2011 Canadian Census identified that 19.4% of the Albertan population, or 707 646 people, resided in rural areas or small towns, exceeding the statistic of 18% for the Canadian population as a whole [25] . However, 29.9% of workers' compensation claimants in this study resided in a rural community. These differences may possibly be attributed in part to different definitions of "rural" being used by the WCB in our study compared to Census by higher likelihood of receiving total temporary disability benefits and recurrence of benefits. The urban population was more likely to be receiving partial disability benefits for their injuries, although not to a statistically significant degree. Unexpectedly, after controlling for demographic, occupational, and health factors, the relationship between geographic location of residence and recovery from MSK injury, using RTW and stoppage of disability benefits as an indicator of recovery, was not attenuated to any meaningful degree in any of our measures of RTW. These findings indicate either that there is something intrinsically different between urban and rural populations that accounts for the worse outcomes or, more likely, that the variables that do explain the differences in RTW between these 2 populations were not analyzed or controlled for in this study. Most likely other unmeasured factors explain the association between geographic location and RTW and should be identified by future, more controlled and directed research. Consistently with our findings, a review of previous research on this topic demonstrated that compared to urban populations, rural populations tend to be at greater risk of prolonged work absence and poorer recovery outcomes [26, 27, 39, 40] . In a systematic review investigating work disability and health of rural and urban healthcare workers, it was found that rural healthcare workers had higher rates of occupational injury and were at greater risk for prolonged work absence [37] . Similarly, investigation of 149 110 disability claims for workplace injury from 2002-2008 in the state of Washington showed individuals living in small towns and isolated rural areas were on long-term disability for a greater period of time than individuals living in the urban core [26] . Like our study, the association remained after controlling for the nature of the injury, socio-demographic factors, and employment and administrative claim characteristics.
Although not exclusively examining workplace injuries, two other studies nonetheless provide valuable insights. The analysis of people suffering from chronic low back pain a whole, as although there are more elderly people in rural areas, many of them may no longer be working or eligible for compensation claims (such as farmers). Additionally, the economy in Alberta draws many young workers from across Canada, and this is illustrated in the median age of Alberta's inhabitants being 36.5 years old vs. 40.6 years old for all of Canada in 2011 [25] . With much of the heavy industry that was attracting young workers in Alberta during the period of our study being in rural areas, this would further skew the normal age distribution of the population. The greater than expected pre-injury earnings in rural claimants is also likely attributable to the high earning opportunities due to the booming Alberta economy in 2010-2011. Although this study utilized a large, population-based database that has been previously used for research and includes a wide range of demographic, occupational, and health variables [31, 34] , some limitations were also present. As this study was a secondary analysis, the research team did not collect the data and as such had no control of what variables were collected or the quality of the data. Missing or unspecified data was also a limitation that should be taken into consideration, as some of the variables (e.g., level of education) were lacking data for a significant proportion of the population, and urban claimants were more likely than their rural counterparts to not respond to the PDI or Pain VAS questionnaires. Furthermore, the database only included injured workers who failed to initially RTW after their injury and submitted a workplace injury claim that was accepted by WCBAlberta. Thus, it is not representative of all workers in Alberta suffering from a musculoskeletal injury. Lastly, using RTW as a surrogate measure of recovery also introduces other limitations as it should not be assumed that RTW is synonymous with greater physical/functional recovery after an injury, as there are a multitude of other socio-demographic and occupational/employment that need to be taken into account as well.
Canada data. In their data, the WCB defined communities with populations less than 50 000 as rural, whereas the Statistics Canada classification system defined Rural and Small Town (RST) communities as areas with populations less than 10 000 where less than 50% of employed individuals commute to a Census Metropolitan Area (CMA) or a Census Agglomeration (CA) [25, 30] . However, the difference in the proportion of the population being rural may also be explained in part by the workers' compensation claimant population not being representative of the greater population, as our research suggests rural workers are more likely to remain on disability benefits for an extended period of time.
It may also suggest rural workers are at increased risk of injury.
Comparison of our study population with the greater Canadian population provides several insights. While our injured worker population from rural areas had a lower level of formal education, consistent with findings from the 2011 Canadian Census, some differences were noted. Rural and small town Canadian populations have been consistently found to be older and have a greater proportion of seniors than urban populations. The 2011 census was no exception, with rural and small town populations having a median age of 42.1 years while urban populations had a median age of 38.9 years [29] . However, there was no statistically significant difference between the ages of the 2 populations in our study. Also, while census data showed rural and small town populations to be of lower socio-economic status than their urban counterparts [30] , an interesting dichotomy was found in our population of injured workers. Prior to their injury, a slightly greater proportion of rural claimants had made < 25 000 dollars that year, but a greater proportion also made > 77 000 dollars. Thus, more urban claimants earned between 25 000-77 000 dollars. These contrasting findings could be due to differences between the working population and the population as
CONCLUSIONS
In conclusion, when compared to their urban counterparts, rural Albertan MSK injury claimants appeared to have lower levels of formal education, were more likely to be employed in a blue-collar profession, have diagnosed comorbidity, have no modified work opportunities available, and were not referred for rehabilitation. Rural claimants are also more likely to be receiving wage replacement benefits and be at risk of delayed recovery and recurrence of disability benefits. Controlling for the effects of multiple demographic, occupational, and health factors did not attenuate observed associations, and further research is required to better understand why rural workers are more likely to experience longer episodes of work disability than their urban counterparts and, furthermore, if these statistically significant findings do also carry clinical significance for injured rural workers receiving disability benefits in Alberta.
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